
Summary Concentrations of Trace Elements in Bay/Delta Estuary Biota

Concentration (ppm wet weight)

Concentrations Exceeding
Trace Element Mussel Clam Fish Bird Seal Alert Levels in Delta ¯ Comments

Cadmium ’ 0.11 - 4.91 -- 0.03 - 0.48 4.17 <0.06 - 0.33 No, but elevated levels in Highly p~rsistent in mammals once~ Bay shellfish accumulated; Highly bioavailable

Selenium 0.19 - 0.66 0.3 - 1.30 0.28.- 22.0 .24 - 58 2.07 - 6.49 No, but elevated levels in Elevated levels detected in striped bass
. ¯ .... . ..... Bay shellfish, fish, Causes bird deformities and

problems; Health advisories
for consumption of fish from Kesterson
area; Bivalve accumulation in Bay/Delta

Zinc 11.0 - 45.8 -- 16.0 - 43.0 21.6 -- No alert levels established detected in striped basg
...... ! for tissue.

?

" Alert Levels refer to maximum tissue residue levels that are l~rotective of human health. They include:
1) the median international standard (MIS), which is a general guideline of what other nations consider to be elevated contaminant levels in fish and shellfish tissue;
2) the U.S. Food and Drug Administration (FDA) action levels, which represent maximum allowable concentrations for some toxic substances in human foods;
3) the State Department of Health Service’s maximum allowable residue levels (MARL), established to ensure that a consumer of specified fish or wildlife species
does not exceed the permissible intake level for particular contaminants.

TRACELEM.XLS
Source: Monroe, Michael W., Judy Kelly, and Nina Lisowski. 1992. State of the Estuary. San Francisco Estuary Project. 270 pp. biota concen

8116196



o,
Geographic Hot Spots for Trace Element Parameters of Concern                                                c3

Trace Element Known Hot Spots Potential Hot Spots

Cadmium Sacramento River-Freeport to Hood (2,400 Carqulnez Strait-Mare Island Strait
acres); San Joaquin River-Vernalis to Old (10-50 acres); Suisun Bay-Concord
River (654 acres)

~_x_~ ~ "" c~~-"
Naval Weapons Station (50-250 acres)
Peyton Slough (<10 acres); Delta

~¢~,,. k.,-.~o,-tl4_ o~3 \L~d2.~L. ~ ~ Waterways-Entire (48,000 acres)

Copper Carquinez Strait/Suisun Bay-Multiple stations Carquinez Strait-Mare Island Strait
including Honker Bay, Pe~qon, Boynton,       (10-50 acres); Suisun Bay- Concord
Peytonia and Chadbourne Sloughs (.>.250 acres); Naval Weapons Station (50-250 acres),
Sacramento River-Freeport to Hood (2,400. Peyton Slough (<I0 acres); Delta
acres); San Joaquin River-Vernalis to Old Waterways-Entire (48,000 acres)
River (654 acres) ~ .~(--~.~’

Mercury S~ Bay/Delta (>250 acres); Sacramento River Carquinez Strait-Mare Island Strait
Freeport to Hood (2,400 acres)              (10-50 acres); Suisun Bay-Concord

Naval Weapons Stations (50-250 acres),
Peyton Slough (<10 acres); Sample
point off Vallejo (<I0 acres)

Selenium    Suisun Bay (>250 a’dres); San Joaquln River- Suisun Bay-Concord Naval weapons
Vernalis to Old River (654 acres)            Stations (50-250 acres)

Zinc Sacramento River-Freeport to Hood (2,400Suisun Bay-Concord Naval Weapons
acres) Station (50-250 acres); Carquinez Strait

’~q~..~~dc,v.tt3)~ ~ (<10 acres)~ ~ Peyton Slough

Source: SWRCB & RWQCBS. 1993. Status of the Bay Proiection and Toxic Cleanup Program StaffReport.

Known toxic hot spot-exceed water or sediment quality objectives, water or sediment exhibit toxicity associated
with toxic pollutants, and tissue toxic pollutant levels of organisms collected from the site exceed levels established

¯ by OEHHA, FDA, DHA and NAS.

Potential toxic hot spot-sites with existing information indicating possible impairment, but withqut suttScient
information to be classified as "known" toxic hot spot.

HOTSPOT.XLS
Shee~l
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Summary Effects of Trace Elements that Occur
in the Bay/Delta Estuary

Trace Element Effects ~.
Cadmium CarcinogeniciMutagenic/Teratogenic. Highly toxic in aquatic

environments. Bioaecumulates up to 250,000 times
concentration in water Of exceptional toxicity to mammals,

" including humans.

Copper Chronically toxic to marine organisms at concentrations in
water.of;0..01-- 10 ppm. Acutely.toxic at concentrations in
water gfeatei~ than 0.1 ppm. Bioaccumulates in shellfish up to

.. 30,00.0 fim,es �0nc.entrafion in water. Highly bioavailable in
the estuary.

Mercury Teratogenic. Most toxic of all trace elements. Effects occur at
low’ppb level. Wide range of acute and chronic toxicities to
aquatic biota. Bioaccumulates in some aquatic biota at levels
100,000 times that in water.

Selenium Teratogenic. Toxicity depends greatly on chemical form..
Toxic effects Occur at concentrations of 10 ppb in freshwater,-
1 ppm dry mass in sediments, and 0.3 ppm wet weight in

!shellfish.
Zinc Moderately toxic. Chronic toxicity in marine organisms.

Acute toxicity to marine and freshwater animals occurs at
concentrations in water above 0.1 ppm. Bioaccumulates iri
shellfish to levels 100,000 times that of water.

Source: Monroe, Michael W., Judy Kelly, andNina Lisowski. 1992. State of the Estuary.
San Francisco Estuary Project. 270 pp..
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Concentrations of Trace Elements in Waters of the Bay/Delta Estuary (ppb)

State Water Quality Any Samples Exceeding
Range of Total Objective Upstream of State Water Quality

Trace Element Concentrations San Pablo Bay Objectives?

Cadmium ’ 0.005 - 0.159 1.1 (4D); 3.9 (1H) NO

Copper 0.9 - 7.2 6.5 (4D); 9.2 (1H) Yes

Mercury .. 0.001 - 0.032 0.025 (4D); 2.4 (lid Yes

Selenium ~ 0.013 - 4:700 -- - i.

Zinc 1.4 - 17.4 38 (1D); 170 (Inst.) No

Dashes indicate that either reliable data or water quality objectives do not exist.
4D = Four day average
1H = One hour average
Inst. = Instantaneous value ,         ¯
Source: Monroe, Michael W., Judy Kelly, and Nina Lisowski 1992 State of the Estuary
San Francisco Estuary Project 270 pp..           " "        "lOq "~ ..V~l~

Concentrations of Trace Elements in/: 0~.’--. ¢o,.c~ ’ ,/.. . .... I

San Frands’~o’ Bay Sediments (ppm)" ~0 ~ ~..~_..,.~. :-O~_~_

Trace Element Mean Range

Cadmium ’ -1.06 0.02- 17.3" [ /

Copper ~., :~51-. 1 - 1500 (z’~

Mercury . .- 0.5 <0.01 - 6.80

Selenium -- 0.001 - 0.035

Zinc ..... ~ I00 " < I00 -1255 /: (9

Dashes indicate that data are not available.
Source: Monroe, Michael W., Judy Kelly, and Nina Lisowski. 1992. State of the Estuary.
San Francisco Estuary Project: 270 pp~
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Avt, e~ic                              ~

Dissolved Oxygen (D.O.)                     ~

Pathogens ~

Temperature
~
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